What is claimed is: 




1 . A method for treating a gastrointestinal disorder in a mammal suffering 
•om or susceptible to tfte disorder, the method comprising administering to the mammal 
a therapeutically effective amount of a compound that increases nitric oxide (NO) activity 
as measured in a standard gasW emptying assay. 



2. A method for treating^ gastrointestinal disorder in a mammal suffering 
from or susceptible to the disorder, the naethod comprising administering to the mammal 

10 a therapeutically effective amount of at leafct one compound that provides increased nitric 
oxide synthase (nNOS) as measured in a standard nNOS protein expression assay. 

/ \ 

3. The method of claim 1 or 2 whereinNhe mammal has been identified and 
selected for treatment to increase at least one of the NO activity and the nNOS level, and 

1 5 the compound is then administered to the identified and selected mammal. 

4. The method of any one of claims 1 though 3 wherein the amount of the 
administered compound is sufficient to increase neuronal cyclic guanosine 3- 
monophosphate (cGMP) levels as measured by /standard cGMP assay. 

5. The method of any one of cladmTl through 4 wherein the gastrointestinal 
disorder is characterized by hypomotility of hypermotility in at least one of the small 
intestine, large intestine, colon, esophagus or stomach. 

6. The method of any oner of claims 1 through 5 wherein the gastrointestinal 
disorder is further characterized by A least one of nausea, vomiting, heartburn, 
postprandial discomfort, diarrhea,y6onstipation, and indigestion. 

7. The method of s^iy one of claimsfl through 6 wherein the disorder is 
30 associated with at least one of diabetes, anorexia nervosa, bulimia, achlorhydria, 

achalasia, anal fissure, irritable bowel syndrome, intestinal pseudoobstruction, 
scleroderma and gastroir^estinal damage. 
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8. The method of claim 7 wherein the disorder is diabetic gastropathy. 

9. The method of claim 7 wherein the Intestinal pseudoobstruction is at least 
5 one of colonic pseudoobstruction (Ogilvie's synd/ome), idopathic gastroparesis, and 

idiopathic constipation (megacolon). 
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1 0. The method of claim 7 wl 
consequence of surgical intervention. 

1 1 . The method of claims 1 -9f, 



the gastrointestinal damage is a 



therein the gastrointestinal disorder is at least 
one of hypertrophic pyloric stenosis, functional bowel disorder, gastroesophageal reflux 
disease (GERD), Barrett's metaplasia/or Barrett's esophagus. 

15 12. The method of claim 10 wherein the functional bowel disorder is at least 

one of irritable bowel syndrome px functional dyspepsia. 



13. The method of any one of claims 1 through 4 wherein the mammal is 
suffering from or susceptible to Crohn's disease or^alcerative colitis. 

20 

14. The method of any one of claims/l through 14 wherein a PDE inhibitor 
compound is administered. 

15. The method of any one of cls/imsf 1 through 14 wherein insulin, a 
25 biologically active variant of insulin, or a compound that boosts insulin effects or levels. 




/ 16. The method o\claim 15 wherein the compound that boosts insulin effects 
levels is a sulfonylurea or a rhiazolidinedione. 



30 17. A method for treating a gastrointestinal disorder in a mammal suffering 

from or susceptible to the disorder, comprising administering to the mammal a 
therapeutically effective amount of a phosphodiesterase (PDE) inhibitor in an amount 
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sufficient to augme\t nitric oxide (NO) production as measured in a gastric emptying 
assay. 

18. A method for treating a gastrointestinal disorder in a mammal suffering 
from or susceptible to the disWer, comprising administering to the mammal a 
therapeutically effective amoun^of insulin, a biologically active variant thereof, or other 
compound that can boost insulin ejects or levels in an amount sufficient to provide 
increased nitric oxide synthase (nNOS) levels as measured in a standard nNOS protein 



expression assay. 



19. The method of claim 1 7 wheW the PDE inhibitor decreases activity of a 
cyclic guanosine monophosphate (cGMP) specie PDE as determined by at least one of a 
standard PDE or PDE5 assay. 

20. The method of claimfe 17 or 19 wherein the inhibitor decreases activity of 
atype5PDE(PDE5). / 

21. The method of claims 17, 19 or l£ wherein the PDE inhibitor has an IC 5 o 
of about 0.5 mM or less in the standard PDE of PDE5 assay. 



22. The method of any one of 
of the administered PDE inhibitor is flirt 
guanosine 3 ! -monophosphate (cGMP) 



t ms 17 or 19 through 21 wherein the amount 
Lcient to increase neuronal cyclic 
measured by a standard cGMP assay. 



23 The method of clainyl 8 wherein the compound that boosts insulin effects 
or levels is a sulfonylurea or a thiafeolidinedione. 

/ 

24. The method of claim 1 8 or 23 wj/erein the compound that can boost 
insulin effects or levels is administered in conj/nction with a PDE inhibitor compound. 

25. The method of any one of clsGms 1 through 24 wherein at least one of the 
administered compounds is represented bV anyone of Formulae I through XIII as those 
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formulae are set forth above as well a^harmaceutically acceptable salts and solvates 
thereof. / 

26. The method of claim 25 wherein the administered compound is at least 
one of a pyrazolo[4,3-d] prymidin-7-one, a pryazolo[3,4-d] pyrim/din4-one, a quinazolin- 
4-one, a purin-6-one, or a pyridota^-dlpyrimidin^-one, or a ph/rmaceutically 
acceptable salt thereof. 



27. The method of claim 25 wherein the admini/tered compound is at least 

10 one of the following compounds as represented above by/ne or more of Formulae I-V as 
those formulae are set forth above: 

28. The method of claim 25 wherein^the /dministered compound is one or 
more of: 

15 5.[2-ethoxy-5K4-methylpiperJyiVsulphonyl)phenyl]-l-methyl-3-n- 

propyl-l,6-dihydro-7H-pyrazolo[4^ 

l-ethyl-5-[5Kn-hexylsulp^ 
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one, A 

l-ethyl-5-(5-diemylsulphan/oyl-2-n-propoxy-phenyl)-3-methyl-l,6- 

20 dihydro-7H- pyrazolo[4 J 3-d]-pyrimidin-7-one, 

5- [5-(N-cyclohexylmethyl-N-methylsulphamoyl)-2-n-propoxyphenyl]-l- 

ethyl-3-m ethyl- 1 ,6-dmydro-7^-pyrazolo[43-d]pyrimidin-7-one; 

d-CS-bromo^-n-prop/xyphenyD-S-methyl-l-n-propyl-l^-dihydro^H- 

pyrazolo[3 ,4-d]pyrimidin-4-one, 
25 3. m ethyl-6-(5-morpholinosulphonyl-2-n-propoxyphenyl)-l-n-propyl-l,5- 

dihydro-4H-pyrazolo[3/4-d]pyrimidin-4-one, 

6- [5-(2-carbo«yvinyl)-2-n-propoxzphenyl]-3-methyl-l-n-propyl-l,5- 

dihydro-4H -pyrazolb[3,4-d]pyrimidin-4-one, 

6-[5-(2-t-bytoxycarbonylvinvy)-2-n-propoxyphenyl]-3-methyl-l-n-propyl- 

30 l^-dihydro^H-Zyrazo^t 3 ' 4 -^?^™^" 4 " 0116 ' 

3-methX6-[5-(2-morpholinocarbonylvinyl)-2-n-propoxyphenyl]-l-n- 

propyl-1 ,5 -d^ydro-4H-pyrazolo[3,4-d]pyrimidin-4-one, 
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3-methyl-6-[5K2-morpholinocarbonylethy()-2-n-propoxyphenyl]-l-n- 

propyl-1 ,5 -dihydro-4H-pyrazolo[3 Ad]pyrimid/n-4-one, 

2-{2-ethoxy-544K2-hydroxyethyl)-iyperazinyl-sulphonyl]phenyl}-8- 

methylquinazolin-4-(3H)-one, 

2-{5-[4K2-hydroxyethyl)-l-piperazi(iylsulphonyl]-2-n-propoxyphenyl}-8- 

methylquinazolin-4(3H)-one, 

8-methyl-2-{5-[2-(4-methyl-l-pprazinylcarbonyl)-ethenyl]-2-n- 

propoxyphenyl} quinazolin-4(3H)-( 



8-carbamoyl-2T {2-ethoxy-5 
piperazinylsulphonyl]phenyl}quin; 
8-ethylcarbamoyl-2-(2 : 
2-[2-ethoxy-5-(4-ethoxy 



foil 



■bonyl 



•(2-hydroxyethyl)- 1 - 

i-4(3H)-one, 

iyl)quinazolin-4(3H)-one, 
peridino-sulphonyl)phenyl]-8-n- 



propylpyrido[3,2-d]pyrimidin-y((3fH)-one, 

2-[5-(4-carboxypiperi/inosulphonyl)-2-ethoxyphenyl]-8-n- 

propylpyrido[3,2-d]pyrimidin-4(3H)-one, 

2-{2-ethoxy-5-[4-i-hydroxyethyl)-l-piperazinyl-sulphonyl]phenyl}-8-n- 

propy lpyrido[3,2-d]pyn^hidin-4(3H)-one, 

2- {2-ethoxy-5-Kbis-3-pyridylsulphonyl)amino]-phenyl} -8-n- 
propylpyrido^ -d]p/rimidin-4(3H)-one; or a pharmaceuucally acceptable salt 
thereof. 



The method of/y one of claira 1 through 28 wherein Viagra is 



29. 



administered to the mammal. 

30 The method of any one of 01*1^-29 wherein the administered 
compound increases nNOS in the gastroin^ti/al neurons or interstitial cells of Cajal by 
at least about 10% as determined by the sujoftd nNOS protein expressaon assay 

31 The method of any one ofiaims "through 30 wherein the administered 
compound increases nNOS in the gastr/ntestinal neurons or interstitial cells of Cajal by 
between from about 15% to about 5o/ as determined by the standard nNOS proton 
expression assay. 
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32. The method of any one of claii&s 1 ythrough 3 1 wherein the compound 
increases cGMP by at least about 10% as determined by the cGMP assay. 

33. The method of any one of Glacis 1 through 32 wherein the administered 
compound decreases PDE5 activity by at j$st about 10% as determined by at least one of 
the standard PDE or PDE5 activity assavj 

34. The method of any on/of claims 1 through 33 wherein the administered 
compound decreases PDE5 activity between from about 20% to about 50% as 
determined by at least one of the/tandard PDE or PDE 5 activity assay. 

Q V 35- A methok for preventing or treating a diabetic gastropathy in a mammal 

^ comprising administering^ the mammal a therapeutic amount of one or more of the 
15 /compounds represented abo\e by Formulae I through XIII as those formulae are set forth 
above, or a pharmaceutical^ Acceptable salt thereof. 

36. The method of claim 35 wherein thfc administered compound is at least 
one of the compounds represented by Formulae/v as those formulae are set forth above 
or a pharmaceutical^ acceptable salt thereof. 
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37. The method of claim 35/^vh/rein 
one of a pyrazolo[4,3-d] prymidin-7-o 
4-one, a purin-6-one, or a pyrido[3,2-< 
salt thereof. 



the administered compound is at least 
pryazolo[3,4-d] pyrimidin4-one, a quinazolin- 
xiin-4-one or a pharmaceutical^ acceptable 



38. The method of clai;h 35 wherein the administered compound is at least 

one of the following compounds 

5-[2-ethoxy-5-o/-methylpiperazin- 1 -ylsulphonyl)phenyl]- 1 -methyl-3-n- 
30 propyl-1 ,6-dihydro-7H-pyrazolo[4,3d]pyrimidin-7-one (sildenafil), 

1 - e thyl-5-[5y/(n-hexylsulphamoyl)-2-n-propoxy-phenyl]-3-methyl- 1 ,6- 

dihydro-7H-pyra/olo[4,3-d]pyrimidin-7-one, 
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l-ethyl-5-(5-diethylsulphamoyl-2-n-propoxy-phenyl)/3-methyl-l,6- 

dihydro-7H- pyrazolo[4,3-d]-pyrimidin-7-one, 

5- [5-(N-cyclohexylmethyl-N-methylsulphamoyl)-/-n-propoxyphenyl]-l- 

ethyl-3-m ethyl- 1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimid/n-7-one; 

6K5-bromo-2-n-propoxyphenyl)-3-methyl-l-niropyl-l,5-dihydro-4H- 

pyrazolo[3 ,4-d]pyrimidin-4-one, 

3-methyl-6K5-morpholinosulphonyl-2-n-pr4oxyphenyl)-l-n-propyl-l,5- 

dihydro -4H-pyrazolo[3,4-d]pyrimidin-4-one, 

6- [5-(2-carboxyvinyl)-2-n-propoxzphen/l]-3-methyl- 1 -n-propyl-1 ,5- 

dihydro-4H-pyrazolo[3Ad]pyrimidin-4-one 

6-[5-(2-t-butoxycarbonylvinvy)-2-n-propoxyphenyl]-3-methyl-l-n-propyl- 

1 ,5-d ihydro-4H-pyrazolo[3,4-d]pyrimidinA-one, 

3-methyl-6-[5-(2-morpholinocarb6nylvinyl)-2-n-propoxyphenyl]-l-n- 



]pyrimidin-4-one, 
4bonylethyl)-2-n-propoxyphenyl]-l-n- 

imidin-4-one, 
)-l-piperazinyl-sulphonyl]phenyl}-8- 



propyl-1,5 -dihydro-4H-pyrazolo[3, 
3-methyl-6-[5-(2-morpholiir : 

propyl- 1,5 -dihydro-4H-pyrazolo[] 
2-{2-ethoxy-5-[4-(2-hydro^ 

methylq uinazolin-4-(3H)-one, 

2-{5-[4-(2-hydroxyethy()-l-piperazmylsulphonyl]-2-n-propoxyphenyl}-8- 

methy lquinazolin-4(3H)-one( 

8-methyl-2-{5-[2-(4yrnethyl-l-piperazinylcarbonyl)-ethenyl]-2-n- 

propoxypheny 1} quinazolih-4(3H)-one, 

8-carbamoyl-2- {/-ethoxy-5-[4-(2-hydroxyethyl)- 1 - 

piperazinylsulphonyl]ohenyl } quinazolin-4(3H)-one, 

8-ethylcarbaiyoyl-2-(2-n-propoxyphenyl)quinazolin-4(3H)-one, 

2-[2-ethoxyy5-(4-ethoxycarbonylpiperidino-sulphonyl)phenyl]-8-n- 

propylpyrido[3,2-/]pyrimidin-4(3H)-one, 

2-[5-(4-<Xboxypiperidinosulphonyl)-2-ethoxyphenyl]-8-n- 

propylpyndo [3/2-d] pyrimidin-4(3H)-one, 

2- {2-ythoxy-5-[4-(2-hydroxyethyl)-l -piperazinyl-sulphonyl]phenyl} -8-n- 

propy lpyri/o[3,2-d]pyrimidin-4(3H)-one, 
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2- {2-ethoxy-5-[(bisO-pyridylsulphonyiyUino]-phenyl} -8-n- 
propylpyrido[3,2 -d]pyrimidin-4(3H)-one; or a/pharmaceutically acceptable salt 
thereof. 

39. The method of claim35 wherein ttfe administered compound is Viagra. 



40. The method of any one of clai: 



i 3sSthrough 39 wherein insulin, a 



10 



biologically active variant of insulin, or a con* pound \aX can boost insulin effects or 
levels is administered to the mammal. / 

41 . The method of claim 40 ^erein the compound that boosts insulin effects 
J or levels is a sulfonylurea or a thiazoliddnedione. 

42< A metho <Nbr preventing or treating a diabetic gastropathy in a mammal 
□ 1 5 /Comprising administering tdS^he mammal a therapeutic amount one or more of insulin or 



a biologically active variant 
levels in the mammal. 



reof, or a compound that can boost insulin effects or 




43 . The method of any one of claims 35 through 42 wherein the mammal has 
been identified as suffering from diabetic gastropathy and selected for treatment for 
diabetic gastropathy. 

44 ' A methoc N? r treatin S a mammal suffering or susceptible to diabetes, 
aiiorexia nervosa, bulimia\chlorhydria, achalasia, anal fissure, irritable bowel syndrome, 
25 intestinal pseudoobstruction, ^sOeroderma, gastrointestinal damage, Crohn's disease or 

ulcerative colitis, comprising adiWistering to the mammal an effective amount of one or 
more of the compounds representedN&ove by Formulae I through XIII as those formulae 
are set forth above, or a pharmaceutical^ acceptable salt thereof. 

30 45 . The method of clainWf wherein the administered compound is at least 

one of the compounds represented WF^rmulae I-V as those formulae are set forth above 
or a pharmaceutically acceptable s4ft thereof. 
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46. The method of claim 44 wherein the administered Compound is at least 
one of a pyrazolo[4,3-d] prymidin-7-one, a pryazolo[3,4-d] pyrimidin4-one, a quinazolin- 
4-one, a purin-6-one, or a pyrido[3,2-d]pyrimidin-4-one or a ptyarmaceutically acceptable 
salt thereof. 
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47. The method of claim 44 wherein the administered compound is at least 
one of the following compounds: 

5-[2-ethoxy-5-(4-methylpiperazin-l-ylsi^phonyl)phenyl]-l-methyl-3-n- 
propyl-l^-dihydro-TH-pyrazolo^^dJpyrimidiri-T-one (sildenafil), 

l-ethyl-5-[5-(n-hexylsulphamoyl)-2-n/propoxy-phenyl]-3-methyl-l,6- 
dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-c 

l-ethyl-5-(5-diethylsulphamoylj-2-iy-propoxy-phenyl)-3-methyl-l 5 6- 

fone, 
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lphamoyl)-2-n-propoxyphenyl]- 1 - 
d]pyrimidin-7-one; 
-3-methyl- 1 -n-propyl- 1 ,5-dihydro-4H- 



dihydro-7H- pyrazolo[4,3-d]-pyrimidin- 

5- [5-(N-cyclohexylmethyl-N-me 
ethyl-3-m ethyl- 1 ,6-dihydro-7H-pyraz^ 

6- (5-bromo-2-n-propoxypher 
pyrazolo[3 ? 4-d]pyrimidin-4-one, 

3-methyl-6-(5-morpholinos(lilphonyl-2-n-propoxyphenyl)-l-n-propyl-l,5- 
dihydro -4H-pyrazolo[3,4-d]pyrimidin-4-one ? 

6-[5-(2-carboxyvinyl)-2y(i-propoxzphenyl]-3-methyl-l-n-propyl-l ? 5- 
dihydro-4H -pyrazolo[3 5 4-d]pvrimidin-4-one s 

6-[5-(2-t-butoxycarbcmylvinvy)-2-n-propoxyphenyl]-3-methyl-l-n-propyl- 
1 ,5-d ihydro-4H-pyrazolo[3/4-d]pyrimidin-4-one 5 

3-methyl-6-[5-(2-morpholinocarbonylvinyl)-2-n-propoxyphenyl]-l-n 
propyl- 1,5 -dihydro-4H-riyrazolo[3,4-d]pyrimidin-4-one, 

3-methyl-6-[5-(2-morpholinocarbonylethyl)-2-n-propoxyphenyl]-l-n- 
propyl-1 ,5 -dihydro-4M-pyrazolo[3 ,4-d]pyrimidin-4-one, 

2-{2-ethoxy-y-[4-(2-hydroxyethyl)-l-piperazinyl-sulphonyl]phenyl}-8- 

methylq uinazolin-¥-(3H)-one, 

2-{5-[4-(2Aydroxyethyl)-l-piperazinylsulphonyl]-2-n-propoxyphenyl}-8- 
methylquinazolm-4(3H)-one, 
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8-methyl-2- {5-[2-(4-methyl- 1 -pipera^nylcarbonyl)-ethenyl]-2-n- 
propoxyphenyl}quinazolin-4(3H)-one, 

8-carbamoyl-2-{2-ethoxy-5-[4-(2-h^droxyethyl)-l- 
piperazinylsulphonyl]phenyl}quinazolin-4(3H)-one, 
5 8-ethylcarbamoyl-2-(2-n-propoxyphenyl)quinazolin-4(3H)-one 5 

2-[2-ethoxy-5-(4-ethoxycarbon^lpiperidino-sulphonyl)phenyl]-8-n- 
propylpyTido[3,2-d]pyrimidin-4(3H^ne, 

2-[5-(4-carboxypiperidinosilpkonyl)-2-ethoxyphenyl]-8-n- 
propylpyrido[3,2-d] pyrimidin-4( 
10 2- {2-ethoxy-5-[4-(2-hydr(?iyethyl)- 1 -piperazinyl-sulphonyl]phenyl} -8-n- 

propylpyrido[3,2-d]pyrimidin-4/3H)-one 5 

2-{2-ethoxy-5-[(bis-3-pyridylsulphonyl)amino]-phenyl}-8-n- 
propylpyrido[3,2 -d]pyrimidiA-4(3H)-one; or a pharmaceutically acceptable salt 
thereof. 

15 

48. The method of cla&m 44 wherein the administered compound is Viagra. 

49. The method of any one of/laims44 through 48 wherein insulin, a 
biologically active variant of insulin, 05/a compound that boosts insulin effects or levels 

20 is administered to the mammal. 

50. The method of claim 49 therein the compound that boosts insulin effects 
or levels is a sulfonylurea or a thiazolictfftedlone. 

25 51. The method of any one of claims 44 though 50 wherein the mammal has 

been identified as suffering from diabetes, anorexia nervosa, bulimia, achlorhydria, 
achalasia, anal fissure, irritable bowel syndrome, intestinal pseudoobstruction, 
scleroderma, gastrointestinal damage, Crohn's disease or ulcerative colitis, and the 
mammal has been selected for treatment for diabetes, anorexia nervosa, bulimia, 

30 achlorhydria, achalasia, anal fissure, irritable bowel syndrome, intestinal 

pseudoobstruction, scleroderma, gastrointestinal damage, Crohn's disease or ulcerative 
colitis. 
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52. The method of any one of < 
primate, rodent, rabbit or a domesticate^ 




jjps 1 through 5 1 wherein the mammal is 
1. 



5 53. The method of any one of clain^s 52 wherein the mammal is a human 

patient. 
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54. The method of any one ofilaims 1 through 53 wherein the mammal has 
been subjected to or will be subjected ^treatment with at least one prokinetic agent. 



55. The method of any orfe of claims 1 through 54 wherein the method further 
comprises administering to the maximal a therapeutically effective amount of at least one 
prokinetic agent. / 

nl5^ xJ/ yf. The method of claim 54 or 55 wherein the prokinetic agent is 
metoclopramide, domperidonfe, erythromycin or cisapride. 



113 



